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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue y CTYJEHTOB IpEACTaBIeHUNH 00 OCHOBAX MaTeMaTHYECKOrO ammapara
u3ydeHus: GU3NUIECKUX MOJIeH — OJTHOTO U3 LEHTPAIbHBIX OOBEKTOB COBPEMEHHOW (PU3UKH U TEXHUKH,
HaXOJAIIEr0 MUPOKOE NPUMEHEHNE IPU U3YYEHUM MaTEMaTHYECKUX MOJIEJIEH B HAYUHBIX U MPUKIIAAHBIX
3ajaqax.

1.2. 3agauy AUCHUILIUHBI

1. B pe3ynbpraTte uM3yueHHs NaHHOW NUCIUMNIUHBI CTYJAE€HTHI NOJIOKHBI MOJYYUT HaBBIKH
MaTeMaTH4YeCKOTr0 MOJEINPOBAHMS peabHBIX (B MEPBYIO ouepeab GU3HMUECKUX) MPOLIECCOB HA OCHOBE
KpaeBbIX 3a]a4 JUIsl ypPaBHEHUI B YACTHBIX MTPOU3BOIHBIX.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Nunexc qucuummiuasl: 51.0.13.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1 .3naer 3nHaet GyHAaMeHTaIbHbIe (U3UYECKUE U
HCII0JIb30BaTh (dbyHIaMeHTaIbHbBIE 3aKOHbl | MaTeMaTUYEeCKUE 3aKOHBI.

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHBIX HAYK U
MECTOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku 111 |OIIK-1.2 .YmMmeer YMeTh NpUMEHATh U IOHUMATh
peleHus 3a1a4 aHAJIM3UPOBATH MPOOJIEMBI, MaTeMaTUYECKUH anmnapar TeOpuu
HHKCHEPHOM MPOLICCCHI U SIBJICHUS B nuddepeHIanbHBIX ypaBHEHUH 1
ACATCIILHOCTH o0nactu QpU3MKH, MaTeMaTUYeCKON (PU3UKM Ha MPaKTHKE.

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($U3MUeCKUX UCCIEI0BaHU, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 33/1a4 B
npodeccuoHaNbHOM 001acTH

OIIK-1.3 .Bnaneer Bnaneer merogamMu noctpoeHus
HpaKTI/I‘I€CKI/IMI/I HaBBIKAMHN MAaTEMATHUYCCKUX MOI[GJ'IGfI (bHSI/I'—ICCKI/IX
peLIeHUsT MHKEHEPHBIX 33/1a4 | IBJICHUM U IIPOLIECCOB.

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKaICMUYECCKUX 1aCoB,
BBIACJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxcﬂ C nmpemnoaaBarTejieM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSITEIbHOCTH

Beero  |Cemectpsl

Buapl yaeOHOH AesSTENBPHOCTH
4acoB 3 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxTHueckue 3aHATHSA 18 18
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 72 72
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
[ToaroroBka k 3auery 32 32
IToaroroBka K TECTUPOBAHUIO 24 24
IToaroroBka K 3amiuTe OTYETA IO MPAKTUYECKOMY 3aHATHUIO 16 16
Oo0masi TpynoeMKoCTh (B 4acax) 108 108
O0mas TpygoemMKocTh (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Paszyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

JIek. Bcero uacos
[Ipak. | Cam. dopmupyemble
HasBanwus paznenos (TeM) TUCIUILTAHBI 3aH., (6e3
3aH., 4 |pal., 4 KOMIIETCHIINHU
k! AK3aMeHa)
3 cemecTp
1 KpaeBbie 3a1auu 15l TMHEHHBIX 4 5 12 21 OIIK-1
nudhepeHIMaTBHBIX ONEepaTOPOB BTOPOTO
nopsiIKa
2 YpaBHEHHUE TEIUIONPOBOIHOCTH 6 4 18 28 OIIK-1
3 BonHOBOE ypaBHEHHE 4 4 18 26 OIIK-1
4 VYpaBuenus Jlamnaca u I[lyaccona. 4 5 24 33 OIIK-1
VYpaBHEHUS B YACTHBIX MPOU3BOIHBIX
BTOpOTO nopsika Pemienne ypaBHeHuit
MaTEeMaTHYeCKON (PU3HUKH C TOMOIIBIO
MeTOJ1a CETOK. MeTO/1 KOHEUHBIX 3JIEMEHTOB
Hroro 3a cemectp |18 18 72 108
Uroro |18 18 72 108

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUIINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. IO JIEKIHSIM) MPUBEICHO B Tabwmie 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

TpynoemkocTsb
HasBanus pasznenos Copepxanue pa3ziesioB (TeM) AUCHUIIIMHbBI (HeKIHOHHbIE dopmupyemble
(Tem) TUCUUTLITUHBI (B T.4. TIO JICKIIHSIM) KOMIIETCHIIUU
3aHATHSA), 4
3 cemecTp
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1 KpaeBble 3agaun ais
JIMHEWHBIX

QG epeHIaIbHbIX
0IIepaTOpPOB BTOPOIO
nopsAKa

OcHOBHBIE CBe/ICHUS 00 YpaBHEHHSIX C
yacTHbIMU Ipou3BoAHbIMU (YUII)
Omnpenenenne YUII. Iopsaok ypaBHeHHUS.
Oco6ennoctu pemenust YUII. [Tonsitue o
IIOJIHOM Y HEIIOJIHOM CUCTEME YPABHEHUH B
YaCTHBIX ITPOU3BOAHBIX. JINHEHBIC U
KBa3WIMHEHHbIE ypaBHeHU. [loHsaTHE O
KpaeBbIX 33Jjauax MaTeMaTHIeCKOi (pru3uKm.
OcHOBHbIE YpaBHEHUSI MaTEMaTUYECKOI
¢u3uku. MonenupoBanue Gpu3MIECKUX
IIPOLIECCOB YPABHEHUSIMU B YACTHBIX
IIPOU3BOJHBIX. 3aKOHBI COXPaHEHUSI KaK
OCHOBA MOJIEJILHOI'O OMMCAHUS
¢du3uIecKoro mnporecca.

OIIK-1

Htoro

2 VpaBHeHuE
TEIUIONPOBOAHOCTH

BriBO# OTHOMEPHON MAaTEMATUYECKOU
MOJIEJIX TEIJIONPOBOAHOCTH HA OCHOBE
3aKOHA COXPaHEHMsI SHEPTUU U 3aKOHA
®dypre. Heo6X0anMOCTh TpaHUYHBIX
ycnosuii (I'Y) u HavaneHbIX ycnosuii (HY).
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE
¢yukuuu. 3anaqa [l typma-JlnyBums.
Metoa uHTerpaabHbIX IpeoOpa3oBaHuil.
[TonaTue uHTErpasILHOrO MPeoOpa3oBaHusl.
SAnpo npeobpazoBanus. Cxema alroputma
pelIeHus 3aJa4d METOI0M UHTETPATIbHBIX
npeoOpaszoBanuil. [Ipsmoe u oGpatHoe
npeoOpa3oBanue. Buasl HHTErpanbHBIX
npeoOpa3oBanuil. UHTerpagpHoe
npeoOpa3oBaHue Kak pazioxeHne GyHKIUN
B HEKOTOPBIN CHEKTP KOMIIOHEHT

OIIK-1

HUroro

3 BoHOBOE ypaBHEHHE

YpaBHeHUs THAPOAUHAMUKH: YPaBHEHHE
JBUKEHUSI )KUIKOCTH, ypaBHEHUE
HEPA3pPbIBHOCTH, YPABHEHUE COCTOSIHUSL.
Bomnoroe ypaBuenue. ®opmyna Kupxroda.
[Tpunnun I'olirenca. Akyctuueckas
UHTepIpeTanus, [ paHu4HbIe yCIOBUS IS
aKyCTHUYECKHUX BOJIH. Y paBHEHUE
I'enbMrosbia. YpaBHEHUSI TEOPUU
YOPYTOCTH. Y paBHEHHsI YIPYTHX
Kosie0aHui.

OIIK-1

Hroro
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4 Vpasuenus Jlamnaca u | YpaBaenust Makcpeiia. Y paBHEeHUs 4 OIIK-1
ITIyaccona. YpaBHeHHUs B |3JIEKTPOCTAaTUKU. Y paBHEeHUs Jlamnaca u
yacTHbIX Npou3BoJHbIX |[lyaccona. O0001eHHbIe QYHKINU U UX
BTOPOTO MOPSAAKA cBoiicTBa. CHHIYJIIpHBIE 00001IIEHHbIE
Pemenne ypaBHeHUI ¢ynkuuu, nenpra-pynkuus Jupaka.
MaTeMaTHYECKOU DyHIaMEHTAIBHBIE PEILICHUS IS
(U3UKH C TOMOLIBIO ypaBHEHHI MaTEeMaTHIECKOH (DU3HKH.
MeToJ1a ceToK. Meron Merton ¢hynkiuu ['puna. [Toctpoenne
KOHEYHBIX 3JIEMEHTOB ¢ynkuunii ['puna. HenuueliHble BOJTHOBBIE
ypaBHeHus. YpaBHeHue Kopresera-ne
®pusa. ConutoHsl. YnciaeHHbIE U
npuOIMKeHHbIe MeTOAbI pemenus Y UIl.
CpaBHeHUE aHATTUTUYECKUX PELLIEHUH ¢
YHUCJIEHHBIMU pelieHusMu. [lonstus
AQHAIUTUYECKOTO U YUCIEHHOTO PEIICHUH.
[IpenMyniecTBa YMCIEHHBIX PEILICHUN.
MeTo1 KOHEYHBIX Pa3HOCTEM.
Hroro 4
Hroro 3a cemectp 18
Utoro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHApPOB)
Hazpanus pa3nenos (tem) HanmeHnoBaHue npakTU4ecKux Tpynoemkocts, | PopMUpyEMBIE
JUCIUIINHBI 3aHATUH (CEMHHAPOB) q KOMIIETEHIINH
3 cemecTp
1 Kpaesble 3agaun ais Knaccudukanus ypaBHeHuii ¢ 5 OIIK-1
JIMHENHBIX YaCTHBIMH IPOU3BOJIHBIMH BTOPOTO
T depeHIaIbHbIX nopsaka. Kanonnueckue popmbl
OIIepaToOpOB BTOPOIO JMHENHBIX YPABHEHUH B YaCTHBIX
HopsiIKa IIPOU3BOJHBIX BTOPOTO MOPSsIIKA €
MOCTOSIHHBIMU K03 purimenramu.
ITpeoOpa3oBaHus JINHEHHBIX
YPaBHEHMH B YACTHBIX ITPOU3BOIHBIX.
IIpuBeneHne K KAHOHUYECKOMY BUAY
Hroro 5
2 YpaBHEHUE CemuHap 1o teme « OTHOPOIHOE OIIK-1
TEIUIONPOBOAHOCTH YPaBHEHHE TEIUIOIIPOBOAHOCTH.
[Tnockas 3amava Jupuxie. Merog
dypsbe.
Hroro 4
3 BonHOBOE ypaBHEHHE Kpaesbie 3agaun 111 OTHOPOIHOTO U 4 OIIK-1
HEOJIHOPOJHOI'O BOJIHOBBIX
YpaBHEHUU
Hroro 4
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4 VYpasuenus Jlarnaca u Oco0EeHHOCTH YUCIICHHOTO 5 OIIK-1
Ilyaccona. YpaBHeHus B MOJEIIMPOBAHNUS 3a/1a4
YaCTHBIX ITPOU3BOIHBIX MaTeMaTH4eckoi (pusuku. Meron
BTOPOro nopsifika Pemenne | CeTOK M pelIeHNs] HEIIMHEWUHOTO
YpaBHEHUI MaTEMaTUYECKON |BOJIHOBOIO ypaBHEHUs. COJIUTOHBI.
(U3UKH C TOMOLIBIO0 METO/1a
ceToK. MeToJ1 KOHEUHbIX HUroro 5
3JIEMEHTOB

Hroro 3a cemectp 18

Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMOTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbIM II1aHOM

5.6. CamocTosiTeqbHasi padoTa

Buasl caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMUPYEMbIEe KOMIIETEHIIUU PECTABIICHBI B

tabmure 5.6.
Tabmuia 5.6 — Bubl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYEMBbIe KOMIIETCHIIMH
Bunbr
Hassanus pasnenos N TpynoemkocTs, | PopMupyemseie
S — CaMOCTOSATECILHOM 4 I ®opMBI KOHTPOJIS
paboThI
3 cemecTp
1 Kpaessie 3agauun jyist  |[logroroBka k 3auery 6 OIIK-1 3auéT
JIMHEHHBIX IloaroroBka x 4 OIIK-1 TectupoBanue
nudepeHnranbHbIX TECTUPOBAHUIO
OIIEpaToOpoB BTOPOTO [ToAroToBKA K 3aIIUTe 2 OIIK-1 3ammTa oT4eTa Mo
nopsiAKa OTYeTa IO MPaKTUYECKOMY
MPaKTUYECKOMY 3aHITUIO
3aHITUIO
Htoro 12
2 YpaBHeHuE ITogroroska k 3auery 8 OIIK-1 3auér
TCIIIOTIPOBOAHOCTH IloaroroBka x 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBska K 3amure 4 OIIK-1 3amura oT4eTa o
OTYeTa I10 MPAKTUYECKOMY
MPAKTUYECKOMY 3aHATHIO
3aHATHIO
Hroro 18
3 BonnoBoe ypaBuenue |IloaroroBka k 3auery 8 OIIK-1 3auér
ITonroroBka K 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroToBka Kk 3aiiuTe 4 OIIK-1 3amuTa oT4eTa Mo
OTYeTa Mo MPaKTUYECKOMY
MPaKTUYECKOMY 3aHITHUIO
3aHITUIO
Hroro 18
6
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4 Vpasuenus Jlamnaca u ([ToaroroBka k 3a4ety 10 OIIK-1 3auét
ITyaccona. YpaBHEHUS B [[TonroToBka k 8 OIIK-1 TectupoBanue
YaCTHBIX MPOU3BOJHBIX | recTynoBaHHTO
BTOPOTO MOPSAKA
. ITonroroBka k 3amuTe 6 OIIK-1 3amura oT4YeTa IM10
Pewenne ypaBHenui
. oT4YeTa Mo MPAKTUYECKOMY
MaTeMaTU4eCKOn
MIPAKTUYECKOMY 3aHATHIO
(U3UKH C TOMOLIBIO
3aHSITHIO
MeToJ1a ceToK. Meron
KOHEYHBIX JJIEMEHTOB Hroro 24
Hroro 3a cemectp 72
Uroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATHI
dopmMmupyembie Bunsl yueOHOM AesTenbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIINH Jlex. 3aH. |[Ipak. 3aH.|Cam. pad.
OIIK-1 + + + 3ayéT, 3ammTa OT4eTa MO NPAKTUYECKOMY
3aHATHIO, TecTupoBaHUE

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS PECTaBICHbI B Ta0muie 6.1.
Tab6muua 6.1 — bamibHbIE OLIEHKH

. . | MakcuManbHBIH Oamn
MaxkcuMalbLHBIN MaxkcuManbHBIH
3a MepUuo MEXITy Bcero 3a
DOopMBbI KOHTPOJISI 6ayn Ha 1-yio KT ¢ OaJi 3a mepuo
2KT u Ha xoHeEI CEeMECTp
Hauana cemectpa | mexnay 1KT u 2KT
cemecTpa
3 cemecTp
3auér 10 0 10 20
3amura oTueTa Mo 10 10 15 35
MIPaKTUYECKOMY
3aHSITHIO
TectupoBaHnue 15 15 15 45
Htoro makcumyM 3a 35 25 40 100
nepuo.
Hapacratomum utorom 35 60 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aIOB B OLICHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBieH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OamioB Ha naty TK

Ot 60% 10 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK
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6.3. [lepecuer cyMMbI 0A/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe U MH(OPMAIIHOHHOE o0ecnevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Koncnekr nexnwmii mo Beictieit matematuke : B 2 4. / JI. T. [Tucemennslit. - M. : Aipuc-Ilpecc,
2007. Y. 2 : Tpuauare n8aTh Jekuuil. - 5-e uza. - M. : Aiipuc-Ilpecc, 2007. - 251 c. (Hanuuue B
oubnuorexke TYCVYP - 60 3k3.).

2. Mertonpl MareMaTUYeCcKOoW ¢u3uku: YdeOHOe mocoOue NMpeaHa3HAYeHO s CTYJICHTOB
¢dakynprera qucrtanionHoro ooyyenuss TYCYPa / 1O. B. I'punsies, B. M. Ymaxkos, JI. JI. Munskos, C.
B. Tumuenko - 2012. 148 c¢. [DnexTpoHHBH pecypc]: — Pexum npocrtyma:
https://edu.tusur.ru/publications/3379.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Marematnueckue mMetoasl ¢puzuku. M36panusie Bompockl : YueOHUK 15 By30B / E. A.
Kpacnonesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (manuuue B 6ubnuotexke TYCVYP - 50 3k3.).

2. Bricias matematuka III. @yHkiuu KoMIIeKCcHOro nepeMeHHoro. Psael. MHTerpanbHbie
npeobpaszoBanus: YueOHoe nmocodue / JI. . Marasunaukos - 2012. 206 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/2258.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Mertoasl MaTeMaTtrdeckoi pusnku : PyKoBOACTBO K OpraHU3aIllid CaMOCTOSITEIbHOU PabOTHI
s ctyaeHToB cnenuanbHocTu 210106 "Ilpompimnennas snexkrponuka" / 0. B. I'punses, JI. JI.
MunbpkoB ; DenepabHOE areHTCTBO 10 00pa30BaHMI0, TOMCKHIA TOCY1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBlICeHUS U paanodaekTponnku, Kadenpa nmpomsinieHHoON snekTpoHukH. - Tomck : TYCVYP, 2007.
-116 c. (manmune B 6ubamorexke TYCYP - 94 k3.).

2. Metoasl MmaTemMaTudecko Gpu3uku: MeTtoaudeckue yKazaHusl K IpakTHIecKuM 3aHsatusm / I1.
IT. T'eitko - 2012. 31 c. [DnekTpoHHBU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/2351.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.

J1s iun ¢ HapylIeHUsIMU 3PeHMA:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHUsIMU ciIyXxa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUNBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuabHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHYECKOTO THIIA,
ydueOHasi ayAuTOpHs I MPOBEJCHUS 3aHATHI J1ab0opaTOPHOTO THIA, TTOMEIICHUE IS KYpCOBOTO
NPOEKTUPOBAHHS (BBIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaNTbHBIX KOHCYIbTanuii; 634034, Tomckas o6nacte, T. Tomck, Bepmuauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- U3smepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [lomemenue 1iig XxpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI UIS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, TOMEIIEHUE IS TPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALIUH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 237 ayn.

Onucanue nMerolerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacIOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapwmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE 00ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — @opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HasBanus paznenos (tem) | @opMupyemsie

O1ieHOYHbBIE MaTEPHUAIIBI
DopMBbI KOHTPOJISI

TUCIIUILINHEL KOMIIETEHIINH (OM)

1 Kpaesble 3agaun ais OIIK-1 3auér IIepeyens BOIIPOCOB U1t

JIMHENHBIX 3aueTa

nuddepeHIranbHbIX 3amuTa oT4eTa 1o IIpumepHBIii IepeyeHb

OIIEPAaTOPOB BTOPOT'O IIOPAAKA MPAKTUYECKOMY BOIIPOCOB JIJISI 3a1UThI
3aHATHIO MIPAKTUYECKUX 3aHATUN
TectupoBanue [IpumepHbIil nEpedeHb

TECTOBLIX 3aJJaHUN

2 YpaBHeHuE OIIK-1 3auér IIepeyens BOIIPOCOB U1t

TEIUIONPOBOAHOCTH 3aueTa
3amuTa oT4eTa 1o IIpumepHBIii IepeyeHb
IIPAKTUYECKOMY BOIIPOCOB VISl 3AIUTHI
3aHATHIO MIPAKTUYECKUX 3aHATUN
TectupoBanue [IpumepHbIil nEpedeHb

TECTOBLIX 3aJJaHUN
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3 BoiHoBoe ypaBHEHHE

OIIK-1

3auér

IIepeyens BOpoCOB ISt
3aueTa

3amura oTueTa o

[TpumepHbIil nEpeyeHb

IIPAKTUYECKOMY BOIIPOCOB VISl 3AIIUTHI
3aHATHIO IIPAKTUYECKUX 3aHATUN
TectupoBanue IIpumepHBIii IEpeYeHb
TECTOBBIX 3aJaHUN
4 YpaBHenus Jlannaca u OIIK-1 3auér IIepeyens BOpoCoOB ISt

Ilyaccona. YpaBHeHus B
YaCTHBIX ITPOU3BOIHBIX
BTOpOro nopsaka Pemenne

3a4ycTa

3amuTa oT4eTa 1o IIpumepHBIii IEpeyeHb

N . [IPAaKTUYECKOMY BOIIPOCOB Il 3aL{UThI
YPaBHCHHH MATCMATHICCKON 3aHATHUIO [IPAKTUYECKUX 3aHATUN
(U3UKH C TOMOLIBIO0 METO/1a

ceToK. MeTo/1 KOHEUHBIX TectupoBanue [IpumepHBIii IEpeUYEHD

DJICMCHTOB TCCTOBBIX 3a,I[aHI/II\/'I

[xana oneHku cCHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PEe3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopo11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO cojiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJieprKaIie coJieprKaIue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITbI
MPUMECHECHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH CPOPMUPOBAHHOCTH KOMIIETEHIUI MTpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kaxue ¢pusnyeckue nporecchl OMUCchIBaeT napadoinyeckoe ypaBHeHue?
a) KoyiebaHus;
0) IBWKYIIMECS BOJIHEI;
B) CTaIllMOHAPHBIE TTPOIIECCHI;
r) nuddysuro.
2. Kakue ¢pu3nueckue nmpouecchl ONUChIBAET TUNEepOoINYEcKoe ypaBHEeHHE?
a) KoyiebaHus;
0) BOJIHBI,
B) CTaIllMOHAPHBIE TTPOIIECCHI;
r) nuddysuro.
3. Kakue ¢uznyeckue nporeccsl ONMUChIBAET SJUIUIITUYECKOE ypaBHEHNE?
a) KoyiebaHus;
0) IBKYIIMECS BOJIHEI;
B) CTaIllMOHAPHBIE TTPOIIECCHI;
r) nuddysuro.
4. YTO ONMCHIBAIOT I'PAHUYHBIE YCIOBUS?
a) B3aUMOCBS3b (PU3MUECKUX TIEPEMEHHBIX;
0) pu3nyeckyro nMepeMeHHyI0 B Ha4adbHbIII MOMEHT BPEMEHH;
B) GU3NYECKYIO IEPEMEHHYIO Ha FPAHULIE;
T') IPOU3BOJIHYIO (PU3NYECKON NMepeMEHHON B HauaJIbHbI MOMEHT BPEMEHH.
5. Yrto onuckIBatOT HaYaJIbHbIE YCIOBUS?
a) B3aUMOCBS3b (DU3MUECKUX IEPEMEHHBIX;
0) pu3myeckyro nMepeMeHHyI0 B Ha4adbHbIII MOMEHT BPEMEHH;
B) GU3NYECKYIO IEPEMEHHYIO Ha FPAaHULIE;
T') IPOU3BOJIHYIO (PU3NYECKON MepeMEHHON B HauaJIbHbIi MOMEHT BPEMEHH.
6. Uto omuchIBaeT ypaBHeHUE?
a) B3aUMOCBS3b (DU3MUECKUX TEPEMEHHBIX;
0) pu3nyeckyro nMepeMeHHyI0 B Ha4adbHbIII MOMEHT BPEMEHH;
B) GU3NYECKYIO IEPEMEHHYIO Ha FPAHULIE;
T') IPOU3BOJIHYIO (PU3NYECKON NMepeMEHHON B HauaJIbHbI MOMEHT BPEMEHH.
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7. OyHKUHSA i *: TIPU BCEX 3HAYCHHAX = SBISETCS PEIICHHEM YypaBHCHHS

X E) =
SR =

TEMIONPOBOJHOCTU [ =4°[7 B 00nactu [[ wt)xe(—w o). re(0,x I}" JanHas GyHKIUA

g T

Ha3bIBAETCH ... pEILICHUEM ypaBHEHUS TEIIONPOBOIHOCTH.
a) DIIEMEHTAapHbIM;

0) cTalMOHAPHBIM;

B) HEOJHOPOIHBIM;

r) (yHIaMEeHTaIbHbIM.

8. Perrenne 3agaun UMeET BU 1

V+r=0. ¥(0)=r(4p)=0

a)y = sin x/2;
0) y = sin px/2;
B) Y = COS X/2;

r) y = sin 4x/2.
9. ®yukuus U sBiseTCsA pelieHUeM ypaBHeHUs [7_+17 =cosx-cos) . 10r/la pelicHueM

COOTBETCTBYIOIIETO OJTHOPOTHOTO ypaBHEHUS Oy1eT (yHKIIHS

a 5

) [f—l COSX-COs v
5 .

0) U'+x* +37;

B)

o1 ;
L +cosx-cosy

r) U + 2xy.

10. Pemenue 3amaun AMeEET BUJI

V" +plr=0. v(0) =.1": |

o] =

a) y = sinx;
0) y = cosx;
B) Y = COSpX;
r)y = sinpx.
11. Ykaxure Tvn 1uppepeHuuansHoro ypaBenus a3, 2%,
F——-2——3sindx=0
c” ¢y

a) SJUTUNITUYECKU;
0) runepOoIMYECKUiA;
B) KPYTOBOW;

I') napaboIMYEeCKHii;

12. Ykaxute coOCTBeHHbIE (DYHKLUH KpaeBoil 3amaun 22, 2%, .
——9—=0, wlOv)=ull;v)=0

che” v

a) [ mmx 15
sin, — |

0) . [wmmx;
S

B) sin| 3] 5

r) [ pmx ).
cos, -
13. ®yukuus y = cos (2x/3) sBusercs cobcTtBeHHOM (yHkuueit 3anauu Lrypma-JIlnyBunmis
Vi+h =0, (0)=2"(3p)=0C COOCTBEHHBIM 3HAUEHUEM

a)1=-4/9;
0)1=-2/3;
B) 1 =4/9;
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) 1=2/3.

14. Kakomy Ha‘IaJILHOMy YCIOBHUIO YIOBJIETBOPSIET byHKIIUSA
1 2nx 5 ?
w(x, )= 61" +4rc— SIT sin—e
- 244 3

a) u(x,0)=0;
0) u(x,0)=6x"2;
B) u(x,0)=8t;

r) u(x,0)=4.
15. Kakoe u3 ypaBHEHHU ABJISIETCS YPABHEHHEM TETUIONPOBOIHOCTH CTEPKHSI C UICTOYHUKAMH TETLIa
BHYTpuU?
a ~2_ ~2 .
) C ﬂj—:ic .:: =|:|’
cr e’
6) ci .o _3r 5
—_— +3 — = SE’
c'f chy
B) &u 8 i
— - =4xe™
c't C'.T
r) &y L C1 s
j+_#=8g 51 oW
ct” ch
16. YKach/ITe KaKoe U3 JaHHBIX ypaBHEHUH siBisieTca ypaBHeHueM [lyaccona?
a) C I -"'
— — = ':]
cif oo
6) lf il A lf [1 ) .
—+2—==8"sinSx
ct” ch
B) ' _&lu s
ottt
F) c £ -1 .
=T (1+4)
cf che

17. Kakas u3 KpaeBbIX 3a/au SBISETCS 3a/auyeil O TEIUIONPOBOJAHOCTU CTEPKHSI KOHEUHOM JITTUHBI
0€3 UCTOYHUKOB TEIUIa BHYTPU U C HYJIEBOU TeMHGpaTyPOI/I Ha KOHIax?

a 43 it

)C_‘ 2'C_:=D= w0 tl=ul7.6)=10 En’[.";'=[:||=.";'
cr ch

6) i -':.:'.' 2
Ll o7 (e44), w(0.6)=u(T.7)=0; u(x.0)=0
ot o

B) |£'£.- lf':.:'r ’
——9—==0. w(0.z)=ul42)=0; w(x0)=x(4-x])
cr &

I‘) It ‘H °
cu +16=2=0. u(0.f)=u(5.7)=3 u(x0)=0
ot ch

18. Kakas u3 KpacBbIX 3a1a4 ABJISACTCA Saﬂa‘leﬁ O BbIHYKJACHHBIX KoneOaHMusIX KOHEUHOM CTPYHHI,
3aKpCHHeHHOﬁ TOJIBKO Ha JICBOM KOHIIC

a) -':.:'.' -':.:'.' )
C_ jici :=[:|= w0 8)=ul7.61=0 wlx0)l=x
CF cx

6 : _'.:'.' 5

)C__+C__:=?n.-*[:+4|= w(0.8)=u(7.4)=0; w(x0)=0
or  cx

B)If Cﬂu 5
_——9 =0, wi0t)=ul(dr)=0; wlx0)=x(4d—x)
et cx”

r) &

e =0. w(0.f)=ni5.7)=3 u(x.0)=0

C'F 'l;
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19.

17.

18.
19.
20.

N —

~ o

COXNANRA DD —

Pemrenrem Kakoro ypaBHEHUs SBISAETCS QyHKIMSA =1 . 2mx  Bmmt?
wlxt)=> — 511 —— COS——
=t 3 3
a) C-':.:'.' C-': i )
— _1 6 - = I:I
et o
6) 2%
cit Cii - . 4
I —ﬂ_lﬁﬁ: Sxsin 4
ct cx

B) 1 &% L%

———1—<=0

16 cr e
r) i &l

crf o

9.1.2. IlepeyeHb BONPOCOB [JIsl 3a4eTa

OcHOBHBIE CBEICHHSI 00 YPAaBHCHHSIX C YaCTHBIMH TTpon3BogHbIMHE (Y UIT)
MonenvpoBanue pU3NIECKUX MPOLECCOB YPABHEHUSIMH B YACTHBIX TPOU3BOJIHBIX.
Knaccudukanus u npuBeneHre K KaHOHUYECKOMY Buay JinHeHbIX YUII BTroporo mopsaka.
Pemenne YUII meToniom paznenenus nepeMeHHbIx (Mmetoq dypobe).
CoOcTBeHHBIE 3HAUEHHSI U COOCTBEHHBIE (DYHKIIHU.
3amaua llltypma- JInyBusis
Metox nHTErpaIbHBIX TPeoOpa3oBaHuil.
[TonsiTve MHTErpaTLHOTO MPe0Opa3OBAHMUS.
YucnenHsle U npudImxeHHble MeTo bl pemenus Y UIl.
YpaBHEHMS TMAPOAVMHAMMKH: yPaBHEHUE JBUKEHHS KUJIKOCTH, YPAaBHEHUE HEPA3PBIBHOCTH,

ypaBHEHHE COCTOSIHHUSI.

. MaremaTtnueckoe MOJIEIUPOBAHKE IIEKTPUYECKHUX IIPOLIECCOB.

. Henuuelinble BOJTHOBBIE YPaBHEHUS.

. JIunelninbie ogHOpOaHBIE [Y.

. CamoconpsxeHHoe ypaBHeHue Lltypma-JInyBuis.

. MaTerpanpHOe nmpeobpazoBaHme Kak pas3iiokeHue (QyHKIIMHA B HEKOTOPBIA CIIEKTP KOMITOHEHT.

. MaTerpansHoe mpeoOpa3zoBaHUE — IMyTh K YMEHBIICHUIO YHCJIa HE3aBUCUMBIX IIEPEMEHHBIX B

YUII.

CpaBHEHUE aHATUTUYECKUX PELIEHUN C YUCICHHBIMU pelIeHUAMHU. [IOHATHS aHAIUTHYECKOTO U
YUCJICHHOTO PELICHUM.

BbIBOJ ypaBHEHUH aKyCTUKH.

ITpunnumn I'rolirenca.

Judpaxius miockoi akycTU4eCKOW BOJIHBI HA LIape.

9.1.3. IIpuMepHBIii NepeyeHb BOMPOCOB /ISl 32A1UTHI MPAKTHYECKUX 3aAHATHI

. BeiBox ypaBHeHu#. [locTaHOBKA KpaeBbIX 3a1a4.
. YpaBHEHHUS TCIUIONPOBOJHOCTU W KojieOaHWH B OrpaHMYeHHOW oOsacTh (OJTHOPOIHBIC

IpaHUYHbBIE YCIOBHUS).
YpaBHEHHS TEIUIONMPOBOAHOCTU U KOJeOaHHIl B OrpaHUUYEHHON 001acTu (HEOJAHOPOIHBIC
IpPaHUYHbBIE YCIOBHUS).

. ypaBHCHI/Ie TCILIOIIPOBOAHOCTH Ha OecKoHEeUHOH HpHMOﬁ, B HCOI'PAaHNUYCHHOM IIPOCTPAHCTBC,

Ha MOJTyOECKOHEUHOM MPsSMOii

. 3amaua rypma-JIlnyBumis (OTpe3ok, MPsSAMOYTOJIbHUK, Mapamienenune]) Brruucienue

KBaJIpaTa HOPMBI.
3anayva lltypma-JlnyBusis (Kpyr, CEKTOpP, KOJBIIO).

. ypaBHeHI/IC Jlamnaca B MMpsAMOYTOJIbBHUKE U ITapaJUICIICTIMIICIC YPaBHeHI/Ie Jlannaca B KpyTre, BHC

KpyTa, B KOJIbIIC, B CCKTOPC

. ypaBHeHI/Ie Jlamnaca B OUJINHAPE U €0 4aCTAX

9.2. MeToanuyeckne peKOMEeHIaUA

VY4eOHbIil MaTepuan u3naraercs B (Gopme, mpenamnoiaramiieii caMoCTOATEIbHOE MBIIICHUE
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CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jlis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLCHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSl 1 WHBAJINJIOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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